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7.AnIn且niteSequenceofTemporaryEquilibria
Intheprevioussection,theexistenceofte血poraryequilib士iumin
eachperiodisproven.ThougheachconsumerIivesforthreeperiods,
genera.tignsofconsumersoverlapeachotherandfirmsoperateforever.
Thetimehorizonofthemodelstudiedhereisactuallyinfinite.Theaimof
thissectionistoconsiderthesequenceoftemporaryequilibriaoveran
infinitetimehorizonandtoshowtheexistence,whichwillbeusedforthe
discussionofe伍cie㏄yinthenextsection.Ifatemporaryequilibriumis
illustratedasasnapshotofarealeconomyatthebeginningof6very
period,aninfinitesequenceofsuchequilibriaisarnultiexposedpicturelit
bystrobelight.
Let
声
　
R.。 ≒nRL+ノ+2(τ)τ胃1
denotethecommodityspaceinaninfinitetimehorizonmodel.Theinner
productoftwovectorsinR。 σisdefinedas
。。一£ ρ(。)。(。1一邑L当 ㌦(。)局(。)
τ冒1τ 旨1'il
where、 ρ,z∈R。o'1,.Theinnerproductissaidtobewelldefinedifthe
ア
sequence{Σ ρ(τ)9(τ)}T-1,2,_hasexactlyonelimitpoint.Inthemodelτ篭1
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1)Pleasenoticethatbaldfaceletters」じ,〃,p,....standforvectorsinR。。.
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here,thefactthattheinnerproductmaynotbewelldefinedcausesdi缶一
cultiesboth三nestab工ish三 ρgtheexistenceoξanequilibriu即overanin丘nite
horizonandininterpretingthemeaningsofsuchanequilbrium.
LetmeexplainsomeIlewnotations.Consideraconsumer`of
generatiOnt.「'
(7。1)κ ∫;(0∫.。。,0,κ ゴ(t,t),κ ∫(t,t+ユ),κ`(t,t+2),0,σ。。)
り
∈x∫=nXl(t,τ)ヒR..,τ胃I
denoteshiscoηsumptionvectoroveraninfinitetimehori乞on.Notethat
thecoordinatesarezeroexceptthethreeperiodswhenhelives.Itiseasily
checkedthattheconsumptionsetXgoveraninfinitehorizonisconvexand
closedintheproducttopologyandboundedfrombelowiftheassumptionム
(a.1)issatis丘ed.Letbbethepreferencerelationover■ 露inducedfrom
≧⊃言whichisdefinedon(Xゴ 、3,bythethewayinwhich
ヒ7。2)扇 ・£,κ ・
iff(κ ∫*(t,t),κ`*(t」t+1),κ`*(t,t+2))≧こコ,(比f(t2t),κ ∫(t,t→-1),κ`(t,t+2))
ム
Clearly,therelatign≧ご`hasallthepropertiesthat・≧=εposessesこcQnvex,
continuous,completeandmonotoneund(象theassumptions(b.1)and
(c).Hence,nextlemma.followsfromLemma3.2.
工emma7.1
Undertheassumptions(b.1)and(c),thereexistsacontinuouscon-
cave,strictlymonotgneandboundedfunction
膨`:RO。 →R
givenby
配∫(謬f)≠z6ゴ(κ ∫(t,t),κ ゴ(t,t十1),」 と7'(t,t十2))
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forJじ ∫=(0,σ σσ、0,∬`(t,t)、 ∬∫(t,t+1),κ ゴ(t,t+2),0,.σ 、〕L
Undertheassumlption
、(a.2),
澱卜 Σ 統 く0。 ・ ・ゴ
Next,considerfirmブ.Asbefore,(泥1(t),1レ(t+1))isaproduction
planofperiodt,anelementofaclosedandconvexproductionpossibility
set}ウ'(t)≡}η'(Kン'(t))⊂R2ゐ(see(d.1)).Theassumption(d.2)sayihgthat
laborisnecessaryforproductionactivityofeachperiodimplies
γゴ(t)∩{ξ∈R2Llξ ≦0}ニ{0}forallしI
Letη'(t)andう'(t)bethenumberofsharesnewlyofferedandtheunitsof
borrowingmadeintheperiodt,劣ノ(t)∈R孕theflowinputpurchasedin
periodt(fromwhichtheoutputisproducedinperiodt+1),and4Kフ(t)∈
R孕thenewinvestment.Writetheaggregatedecisionvectorofthe丘rmas
'_1り 」ゴ+1
..,{、{
ニソ∫(t)=({5}ノ(t)一 死'(t)一 ∠1κノ(t)},0,。6。,0,%ノ(t),0塵.●.,0,∂ ゴ(t))
　
∈ γ ∫(t)⊂Rム+∫+2。
FollowingtheargumentofMcKenzie(1959),th俘set}η(t)ofaggregate
decisionsof丘rmブinperiodtisaclosedandconvexconewiththevertexat
theoriginofRム+∫+2forthelast(み2)componentsarefixed.Alsotheas-
sumption(d.2)means
fゴ(t)∩ 〔ξ∈Rゐ+∫+21ξ 〈0}={0}.
Now,writethedecisionvectoroveranin且nitetimehorizonas
む ゐ
(7.3)〃'一(ツ ゴ(・)・yゴ(2)・ …)∈r'一,艮y'(・)・ 魑
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U・derth・ass・mpti・n
.(d・1),th・ ・etrゴ ・f・ggreg・t・deci・i・n・verani・丘一
nitetimehorizonisconvexandclosedintheproducttopology.And(d.2)
agalngUaranteeS
rゴf1{ξ ∈R。 。[ξ≦二〇}={0}.
Thefollowingassumptionsaremade:
(9.1)2,thereex重stμ≧1.andη>Osuchthatfor二 ∈三2【ゴ,τ=1,2,_,andム=1,
2,...,ム+ノ+2,
i)【 比'(・)1≦ ・・η・号
ii)・hese・{・ ∈R・・1・(・)一 ・ifη(・)一 ・・1・'(・)1・ 吻 ・号 ・・h・・wise}
⊂x霊
iii)1・ ・C-{・ ∈ ・..i一 吻 一量≦ ・(・)≦ μτηL・h…heree・i・t・ ・*∈ ■ へC
suchthatforanyエ∈Xゴ ∩C
露'(が)≧.ガ'(κ)
iv)ifゴ ∈{灘'∈ 」ピ1Σ κkΣ9∫}and〃 ゴ∈{〃 ∫∈yゴ[Σ κkΣ 〃ゴ},then
霊 ノ`ゴ
foranyτ=1,2,...Z=1,...,L+」+2
勘(τ)≦ μ『η
〃`(τ)≦ μτη
(9.2)thereexist配'∈ …X∫and『'∈ Σrゴsuchthat毒〆7垣`>0.
ゴ 亀
(g.3)thereexistsTノ≧Osuchthatforanyt≧T/
t}ワ』{2≡@(1),_,〃 ゴ(t),Ω,_)∈ 躇}⊂F
where尾 〆≡(〃'(1),〃 ゴ(2),∵.)∈F。
Theorem7.2
Undertheassumptions(a.ユ),(a.2),(b.1)一(b.3),(d.1),(d.2)and
(g.1)一(g.3),thereexis七sanin丘nitesequenceoftemporaryequilibria
2)ThisassumptionisOrstemployedbyStigumG973) .
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(」c,〃,の 「ofconsumptionandproductionplansandpricesystemsuch
that
i)エ`isガ ーmaximizerintheムthconsumer'sbugetset,
ii>〃 ノisthereturnonsharemaximiz三ngProductionplansubjectto
.theproductio耳possibilitγsetoffirrnノ ・
iii)Σ ゴ';Σ ヨ〆。 』
多 フ
(Outlineofproof)TheideaofproofisborrowedfromStigum(1973);
namelyto丘ndanequilibriumforanin丘nitetimehorizonmodelbytaking
aIimi七 〇fequilibriaforeconomiesoffinitetimehorizons.Theproofis
obtainedinseveralsteps: .
1.toshowtheexistenceofequilibriulnforaneconomy・ofa丘nitetime
horizon.
・・th・ ・e・一 ・h肛 ・ ㌘'・ ・w・lld・ 価 ・d・w…h・ ・eq・ ・val・ntt・ ・h・f・・t
thatpΣ 〃ノiswellde丘nedforgivenπ=(η1,_,π∫)31.
ノ
3.theinnerproductpゴiswell-defined.
4.κ2isanequilibriumconsumptionvector.
5・ 覇〆isan俘quilibriurnproductionvector・
、
6.totakealimit.
(Proof)
Sεeρ1'ゴ*,`=1;2,…beasin(9.1)andtakeT∬solargethatforanyゴand
any謬8ε …κ9∩C
(学.4)。 ・(♂(1),.1.,楚'(T'),旦 …)〉 π`(ゴ)・
3)F・ ・gi・en{・'(・)}..。
.1,_・nd{∂ ノ(,)}..。,1..。.翫 ・ 塒aximi・ati・ ・ 。fret・f・ピヨ
onshare[づ(τ)夕 」(τ)一 が(τ 一1)]/Σ 昂∫(のisequivalenttothemaxi.
り　　む
mizationofρ(τ)夕∫(τ)foreachτ.Hence,Step2ismorethannecessary
toshowtheconditionii)ofequilibrium,butthestepisnecessaryto
proveSteP3.
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Next,le七
M=(M(1),M(2),_)
where
痘'(・)一 ・・η号 ・-1,・ …1一 し..,・ ・ …
Let
砧{・ ε則 一2α+ノ)M,(,)動(。)≦ 画1。)}
andsupposethateachconsumer`isrequiredtochoosehisconsumption
vectorκ`fromX」 ∩CMandthateachfirm/isrequiredtochooseitspro- ●
ducti・nvect・rガ'fr・mF∩CM.Thenitiseasyt・sk・wthatthedecisi・n
correspondencesofconsumersandfirmsareconvexanduppersemicontin.
uousonthecompactset
(7.5)『P二(yp∈R。 。iレP=(P(1),_,P(ン),α_)⊇ ≧0}.
Then,forlargeenoughッ,thereexistsレp⊇≧9,レP≒9suchthatκ ゴ(レp)∈ 」κ'
∩CM,石 〆(レP)∈rプ ∩CMand
(7.6)Σ ゴ(μP)≦ Σ 喜〆'(μP)81
(7.7)Σ 薪(・P(τ))=Σ 〃ゴ(りP(τ))ifyp'(τ)>0'
'ノ
Then,thereexistsasubsequenceof{[レp,ゴ(ツp),〃 ゴ(レp)]}ッ_1,『2,..,
convergingto[P㍗`(po)]withρo>0。
続qo2.・Clai㎞that`
(7.8)かoΣ9∫(po)=lim・PΣ〃ゴ(勿)<。 。・
'μ →。。 ゴ
Toestablish(7,8),supPosefirstthat
(7.9)limsupソPΣ 〃ゴeP)く 。。
μ→。。 ノ
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andtakeasubsequenceof{yp}(whichisdenotedby{勉}aswell)suchthat
(7.10)α;limツPΣ 〃ゴeP)(<。 。)
〃ゆ。・ ノ
exists.Writeβ=thelefthandsideof(7.8).Then,if(7.8)doesnothold,
either.
(7.11)α 〉 βor
(7.12)α 〈 β.・ 、
Now,suppose(7.11)istrueandletO<2δ<(α 一 β).Chooseλo∈(0,1)
sosmallthatforany`'
(・.13)・ ・P・(…(1》 …,が ・(T'),Ω …)〈[α 一(β 与2δ)](1一 λo)
(・・14)1・ …`(・)1〈 吾 飴rτ ≦T'.
AisoIet
(7.15)ρ を;max{π ∫(κ)一 ガ(κ(1),_,澱(T),g,_)}置∈X`nc
andobservethatρ}isnon-negativeanddecreasinginT.Sinceガ(.)isuni-
formlγcontinuousonκ謬∩C,
・limsupρ を=0
.・
T→o・
Finally,let
ゴ(λo)弍 λo(κ*`(1),.6.,κ*'(T'),q,_)十(1一λo)κ
and
(7.16)♂=min{麗`(ゴ(λo))_ガ(κ)}。
κ已X霧∩C
TakeTo>T」solargeandεososmallthatforany`'
ρ冬。+・。<・',
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Chooseto>Tosothatforanyエ ∈X∫ ∩CM・andt≧to
(7。17)ゴ(κ(1),_,κ(To),0,_,0,灘(t+1),_)
〉 π9(鴻(1),._,コc(To),0,_)一εo.
Pickt>tosoIargethat
ぽ
(7.エ8)Σf、 ρ(τ)[Σ 〃ゴ(τ;fP)]⊇ ≧α一(β+δ)
τ茜To+1ゴ
(7.19)λ ♂P(澱*ゴ(1),…,・ ・'(T'),9…)<["一(β+ら)](1一λo)
Dueto(7.15)一(7.17),forany`
(7.20)ガ(λo(κ*'(1),...,エ*∫(T'),0,_)+(1一λo)(κ*∫(μp;1),。 。。
犀9(りp;To),0,_,0,ゴ(μp;t+1),_)
⊇≧ガ(ゴ(yp;1),_,ゴ(μp;To),0,_,0,ゴ(レp;t十1),_)十 ♂
⊇≧π`(ゴ(μP;「1),_,κ9ep;To),0,。.)一 ε十 ♂
〉 〃8(エ ∫("、ρ))一 ρ参。一 ・+♂
〉 π`(ゴ(レP))
Ontheotherharld,choose`*suchthatツpκ ∫*≧ μpuc'over.`Then
物・≧÷㍗ …
Hence,dueto(7.18)and(7.19)
(7.21)レpゴ*(ツp)一 レp[λo(澱*'*(1),...,潔*8*(T」),0,。。.)+(1一 λo)
(ゴ*(りp;1),_,ガ*(ンp;To),0,_,0,κ ガ*(レp;t+1),0,_刀
〉(1-・ ・)α一(タ+δ)一 ・♂・(…*(1),…,・ …(T'),9,…)…物 ・ ω
〉(1-・ ・)α一(タ+δ)一 脚 ・'・(1),…,…*(T・),Ω,…)
>0
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Sinceλo(κ*3*(1),。。.,エ*疎(Tり,0,...)+(1一λo)(ゴ*(肋;1),.。 。,κ`*(肋;T1),
0,.。。,0,κ ∫*(『P;t+1),。 。。)∈≡2【'∫*1∩CM,(7.20)and(7.21)cannotholdsimul-
taneously(assumptions(b.1)and(c)),hence(7.11)cannotbetrue.
cannotbetrue.
Next,supposethat(7。12)istrueandletε;β 一 α(>0).Chooselarge
T∫sothat
τノ .ε
(7・22)ヨ
1勿(・)苧・フ(・)≧β一百
Pickン>T∫largeenoughsuchthat
琴1肋(・)写〃・(・)≧β一矛 昌
寧 ω<・+音
Then
。却 写・・(『P;τ)く者
whichcontradictstotheconditionii)ofcompetitiveequilibrium.Hence,
(7.12)cannothold.
Sincethesubsequence{『ρ}ofpricevectorsisarbitrary,(7.8)'istrue
whenever(7.9)holds.Supposenot.Redifineλosothat
・…(・ …(1),…,・ ・…(T・),9…)〈(1一 δ}(1一 λo)
andthat(7.14)一(7.16)holdforanyゴ.Chooset>Tolargeenoughso
-
融 ・・(1),…,…(Tり,9.。 ・)<1ラ λo
オ
ΣrP(τ)Σ ガ(や;τ)≧1,forレ ≧t。
τ一To+1ゴ
・・・・ … 蜘(・all・ ・),(・ ・21)・ ・ld・w・ ・hα 一(弓+δ)・epl・ ・edw・ ・h÷
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and(7.20)holdsforal1`,Thisleadstothecontradiction.
po≒Ofollowsfrom(7.7)and(7.8).
8`叩3・'Clairn㌻hat.
(7.23)po湿 ゴ=1iτ ロ や κゴ(や)。 、レ→QO
Inordertoshowtheclaim,chooseasubsequenceof.{や}suchthatthe
therighthandsideof(7.23)convergesforany6.Denotethissubsequence
{『pJaswellandletくbethelimitforfixedゴ.Here
O≦rρ ゴ(や)≦ ΣrPゴ(争)=rPΣ9ゴ(勿)〈。。.
fブ
Hence,0≦ ξ<。 。by(7.8).
If(7.2β)doesnothold,theneither
(7.24)ζ 〈 」po澱」≡ κ,or
(7.25)ζ 〉 κ
BythesameargumentinStep2,(7.25)isshownnottohold.Onthe
otherhand,bythedefinitionof2r'(7.24)cannotbe七rue・.Hence,(7.23)
issatisfied.Rememberthat(7.23)impliestheinnerproductp`κ5isweH-
de丘nさd.
Sε¢ρ4.・Claimthatforanyκ ∈X∫ ∩CMsuchthat.が(コ じ)≧ ガ(犀 り
(7.』26)poκ ≧poゴ
Takeκ ∈ ■ ゴ∩CMandガ(κ)〉 ガ(κ り.Obviously,suchanκexists.Let
ε(>0)suchthat
麗ゴω=が(工 露)+ε
andchooseTsolargethat
幽1)・ … ・・(T)・ ・'(T・1)・ …)〉 ガ(・ り ・ 者
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andthatforanyarbitraryε 」>0
　
,鐸。lpo(・)・'(・)〈笥
ChooseTo>Tsolargethatforanyt≧To
ず
Σ 門P(τ)エ'(τ)く ε1
τ=T+l
andthat
・・(・・ω)〈 ・'(・ り ・ 号 ・・
Then
　
Σrρ(τ)犀(τ)+ε 〉争ゴ(や)
τ冒O
hence
　
ΣPO(τ)κ(τ)+ε1≧POゴ
τ龍O
therefore
(7塵27)poκ ≧poκ ∫
Next,supPosethat湿 ∈X',κ ≒ 澱」 ガ(κ)≧ ガ(κ り.Let
駕(λ)=λ(ゴ(1),_,ゴ(T),0,_)+(1一 λ)κ,
whereTischosenlargeenoughsothat
麗ゴ(エ`(1),、 ・。.,κ ゴ(T),0,_)〉ガ(澱 ゴ)。、
Thenby(7.27)
(7・28)P・'≦po・ ω 一 λpo(・'(1),… …`(T)・9,・ ・1)+(1一 λ)po・
Sinceλischosenarbitrary,(7.26)istrue.
866p5'Claimif〃 ∈rゴ ∩CM,then
51
伽
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(7。29)po〃 ≦=po9ノ.
Supposenotandletε=po〃-pogゴ(>0).Then,thereexistsanintegerTso
largethat
£。P・(・)〃(・)〉・・〃・+者
Next,observethatforany`
(7.30)poず ≦liminf『p〃 ブ(励
μゆ09
、ρoΣ 魂 ≧hminfrPΣ κ∫ゴ ン噛。・J
From(7.30).,foranappropriatelychosensubsequenceof{りp}(againcall
it{レP}),
(7.31)poΣ 〃ゴ;IimrPΣ 〃ゴ(争).
ノ レ噛。。 ノ
Hence,theequalityholdsin(7.30)fortheselectedsubsequence。Then,for
largeレ,
　
(7・32)ヨ
。や(・)〃'(・)>po〃 ゴ+矛
(7.33)『 ρ豆〆(『ρ)≦=po〃 ノ+一 £
4
whichcontradicttheoptimalityof〃ブ(や).Then,(7.29)isvalid.
Itistruβifκ ∈2【`andpoκ=poκ ゴ,then'
(7.34)π'(κ)≧ 麗∫(ゴ')
becauseゴisが.maximizer.
Sεερ6'Theprecedingstepsshowthat(po,κ～ 〃ゴ)isacompetitiveequi-
hbriumintheeconomγwithanjnfinitetimehorizonwhereeachconsumer
hasaconsumptionset■f∩CMandeachfirmha.saproductionlpossibility
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setrン'∩C 、
Bythestandardprocedure,itiseasilyshownthat(po,ゴ,〃 ゴ)isa
competitiveequilibriuminaneconomywithconsumptionset』 「`andpro.
ductionsetrゴaswell.(9.e.d.)
8.TheE伍ciency
The.aimofthissectionistodiscussthe・e伍ciencyofatemporary
equilibriuminasequentialmarket,ofwhichtheexistencehasbeenproven
inthesections6and7.Contrarytothetraditional(static)general
competitiveequilibriurntheory,anexpectationofthefutureenvironment
suchaspricesplaysthecentralroleintemporaryequilibriumtheoryand
causessometroublesindiscussionsofe缶ciency;sinceeachconsumer
behavessoastofnaximizehisexpectedutilityoverhislifetime,his
behaviorofeachperiodisinterrelatedtootherperiodsthroughhisexpec-
tationoffutureprices.Soisthepolicychoiceofafirm,sincetheobjective
ofa丘rmistomaximizetheexpectedreturnonashareheld.Onewayto
getaroundthisdif逓cultyinseparatingthebehaviorofagentsinaparticu-
larperiodfromotherperiodsistofixportfoliosattheendofperiodand
regardthemasgiven. .
Inotherwords,itisequivalenttosupposethattheforecastabout
futureprices(=thedisributionofexpectedprices)remainsunchangedwhen
・theρonsumptionvectorsarereshu伍edamongconsumers .Ora.tleast,the
influencesofchangesintheexpectation,ifany,cancelonteachother.
Becauseeachconsumerlivesforthreeperiods,fourconceptsofef丑cien.
cyareintroduced[see丘gure8.1];namely,oneperiod-(ortemporarγ 一),
twoperiod-,threeperiod-(orlifetime-)andaninflnitehorizon-(orlongrμn)
e伍ciencies.Oneperiodef丑ciencyofperiodt,say,isconsideredwithgiven
portfoliosattheendofperiodt,whichinturnimpliesthatthepurchased
商 学 討 究 第34巻 第2号
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inputandinvestmentarealsogiven。Sincetheinputofperiod(t-1)isa
historica工data,t恥eoutputofperiodt,theresultofinputinperiod(.t-1)is
beyondconsumers'control.Therefore,oneperiode伍ciencyisdefinedin
terrnsofcurrentconsurnptionvectors.
Toconsidertwoperiodef丑ciciency,say,overperiodstand(t+1),the
portfoliosattheendofperiod(t+1)arefixedasbefore,hencethedecision
vectorsof且rmsinperiod(t+1)aregiven.But,contrarytoon(毫period
ef丑ciency,theproductionvectorsinperiodt(η ゴ(t)and∂ ゴ(t)hence1.三}ノ(t)
and∠ κ ノ(t))canbechangedaswellasconsumptionvectors.Intwoperiod
e伍ciency,therearetwochancesofreshu田e:oneinperiodtamongcon-
sumptionvectors髭∫(τ,t),τ=卜2,t-1andtandproductionvectors牙 ゴ(t)
and∠ κ フ(t)andtheotherinperiod(t+1)amongconsumptionvectorson1ア,
死`(τ,t),τ=t-1,tandt+1.Threeperiode出ciencyissimilarlydefinedas
twoperiodef丑ciency,thoughithasthreechancesofreshu田einsteadof
two.Ihthismanner,onecanconsiderfourperiod-,fiveperiod-e缶ciency
andsoonbyincreasingthenumberofperiodsinvolvedand丘nally,one
getsanin丘nitetimehorizone紐ciencγasthelimit.
Letmeintroducethedefinitionsofe蛋cienciesformally.
1,0π ερθrεod励`θ π(ツ
Giventheportfolio{0,0,ε 」(t-1,t),ゲ(t-1,t),.3`(ちt),ゲ(t,t)}of
periodt(hencethebehaviorsinperiodst+1andt+2expectedbycon-
sumer`ofgenerationtarefixed),aconsumption`plan{望(t-2,t),整(t-
11,t),死f(t,t)}ofperiodtiscalledtobeo2zθρ r`od顔c`θ π`ifthereexists
nootherconsumptionplanderivedbyredistributingtheoriginalplan
originalplansuchthatatleastohememberofgenerationtismade
bettero登withoutm碑inganyoneelseworseoff;thatisiftheredoes
notexista.consumPtionplan膨`'(t-2,t),r(t-1,t),髭 〆(t,t)}ofperiod
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tsuchthat
ず こ
a)Σ Σ 晃〆(τ,t)≦ Σ Σ 髭∫(τ,t)
ゴ τ冒'■92∫ τ=t曜2
b)foranyゴ ∈1(t-2),
z6婁(」}蓼(t-2,t-2),」 ラ'(t-2,t-1),牙ゴ'(t-2,t))
≧z〆(死8(t-2,t-2) ,iiJ(t-2,t-1),髭∫(t-2,t))
where弼(t-2,t-1)and語(t-2,t-1)arehistoricallygiven.
c)foranyゴ ∈ ∫(t-1),
z6∫(髭2(t-1,t-1),三}∫ノ(t-1,t),∫ 髭∫(t-1,t十1))
≧z6∫(三1…∫(t-1,t-1),三iゴ(t-1,t),`三ピ」(t-1,t十1))
where炉(t-1,t-1)ishistoricaUygivenandtheexpectedconsump-
tionf髭3(t-1,t+1)isfixed.
d)foranyガ ∈ ∫(t)
z6ゴ(三}"(t,t),ゴ 三1…∫(t,t十1),,三i∫(t,t十2))
≧ 多6ゴ(牙`(t,t),∫ 三i…∫(t,t十1),∫ 」ピ∫(t,t十 芝≧))
andthestrictinequalityholdsforatleastone`,wheretheexpected
consumptionvectors評(t,t+1)andf髭 ぎ(t,t+2)remainunchanged.
Remembertha.tthereanocationtakesplaceonlyamongtheeonsumption
vectors死 雷(t-2,t),考 ゴ(t-1,t)and死」(t,t)ofcurrentperiodボ
の 伽OPθrめd顔c`θ π(ツ
Giventheportfoliofg,0,.ε ∫(t,t+1),が(t,t+1),ε ガ(t+1,t+1),が
(t+1,t+1)}ofperiodt+1,aconsumptionplanovertwoperiods(periods
tandt+1){i…5(t-2,t),牙9(t-1,t),7(t,t),死 ゴ(t-1,t+1),髭`(t,t+1),i…∫
(t+1,t+1)}issaidtobeε ωoper`o(f励`θ η`ifthereexistnoothercon-
sumptionplansovertheseperiodsandmodifiedinputandinvestment
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plansinperiodt,keepingthatofperiodt+1unchangedandredistributing
outputswithineachperiodsuchthatatIeastonememberofgeneration
tismadehetteroffwithoutmakinganyoneelseworseoff;thatis,there.
'e
xistsnoalternativeconsumptionplan{晃〆(t-2,t),髭 〆(t-1,t),髭 」'(t,t),
牙∫'(t-1,t+1),牙 〆(t,t十1),死 〆(t+1,t+1)}andassociatedinputandinvest-
rnentplans{牙〆(t),∠ κ ゴ,(t)}suchthatb)and .
-
t??
??
??
??
?」
Σ Σ 鋸(τ,t)≦ Σ(51ゴ(t)一 牙ゴ'(t)一 ∠κ ブ'(t))
∫ τ=t-2ブ
where(牙 ゴ(t-1),プ(t))∈Yゴ(Kフ(t))and躍ノ(t-1)ishistQricallygiven.
トユ
Σ Σ 牙ぎ'(τ,t+1)≦ Σ(夕'(些+1)一 声 プ(t+1)一 ノ∠κ ゴ(t+t))`τ嗣t-1フ
where(髭 ゴ'(t),ダ'(t+1))∈ …Yぞ(、κフ(t)+4κ ゴ'(t))andtheexpectedvectors
ゴ髪∫(t千1)andノ ∠κ ∫(t+)are丘xed.
forany`∈1(t-1),
'
z〆(」彦`(t-1,t-1),」}∫'(t-1,t),三ピ` (t-1,t十1))
≧z6`(三 ピ'(t-1,t-1),三i…f(t-1,t),三ピ'(t-1,t十1))
whereン(t-1,t-1)ishistoricallygiven.
forany`∈1(t),
z6`(三ヒ∫'(t,t),葺 …'ノ(t,t十t),∫i…'(t,t十2))
≧%`(三 ピ'(t,t),三1… ゴ(t,t十1),f髭 ∫(t,t十2))
anda.tleast叩einequalityholdsstrictly,wheretheexpectadcon-
sumptionvectorゴ髭8(t,t+2)ofperiodt+2is茸xed.
forany`∈1(t+1),
z〆(牙 「'(t十1,t+1),ゴ 髭`(t+1,t+2),ゴiiゴ(t+1,t+3))
≧z4'(5… ゴ(t十1,'t+1),∫ 牙ゴ(t+1,t十2),`ii∫(t+1,t+3))
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`
wheretheexpectedconsumptionvectors,髭 ∫(t+1,t+2)and諮(t+1,
t+3)arefixed.
Notet虹atthereallocationstakeplacetwice.Inperiodt,theconsunption
vectors芳 ゴ(t-2,t),髪 ゴ(t-1,t),考`(t,t)andtheproductionvectors髪ノ( ),
4κ'(t)arereshu田ed.Soareonlytheconsumptionvectorsア(t-1,t+1),諺
(t,t+1),髭`(t+1,t+1)inperiodt+1.Alsonotethattheconditiona)of
oneperiode伍ciencyisnolongermeaningfulhereafter.
琶}17直rθ θ ρθr言0(∫ 励`eπqy
Giventheportfolio{g,0ゴ3∫(t+1,t+2),が(t+1,t+2),s`(t+2,t+2),
が(t+2,t+2)}ofperiodt+2,aconsumptionplan{磨(t-2,t),研(t-1,t),
髭`(t,t)泌(t-1,t+1)・ 薫'(t,t+1)謎(t+i,七+1),死'(t,t+3)瀦(t+1,t+2),
牙`(t+2,t+2)}overthreeperiodsfromttot+2issaidtobe`んrθ θpθrめd
顔c`eπ`ifthereexistnootherconsumptionplancoveringtheseperiods
attainablethroughsuitablereallocationsofconsumptiQnvectorsinthree
periodsandproductionvectorsinthefirsttwoperiodssuchthatatleast
onememberofgenerationtismadebetteroffwithoutm耳kinganyone
elseworseoff;thatis,thereexistsnootherpla.n{薫"(t-2,t),牙ゴ'(t-1,t),
髪〆(t,t),死 〆(t-1,t+1),牙ゴ,(t,t+1),元 〆(t+1,t+1),元〆(t,t+2),髭 〆(t+1,
t+2),髭"(t+2,t+2)}ofconsumptionsuchthatb),e),g)and
t+1 -'・'〆?「
??
??
Σ Σ.F(τ,t+1)≦ Σ(yノ(t+1)一 卸(t+1)一 ∠κ(t+1)),
ゴ τ雷t-1'
where(」 ジ'(t),.ダ'(t+1))∈yゴ(Kゴ(t)+∠Kゴ'(t))・
　　　
Σ Σ 元`'(τ,t+2)≦ Σ(夕 〆(t+2)一 ノ卸(t+2)一,∠ κ ゴ(t+2))
ε τ=t/
wh・ ・e(髭 ゴ'(t+1),ダ(t+2))∈ 以 κ'(t)+4K〆(t)+4K〆(t+1))
andtheexpectedproductionplans,牙ゴ(t+2),〆 催 ゴ(t+2)arefixed・
foranyε ∈1(t),
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z6i(三彰∫'(t,t),牙 ∫'(t,t-←t),牙"(t,t十2))
ン'(」 匿ゴ(」彦'(t,t),三 鞍'(t,t十1),涜 …'(t,t十2))
m)
??
andastrictine(夏ualityholdsforatleastone♂.
foranyε ∈…1(t+1),
z〆(菊 〆(t+1,t+1),死 ゴ'(t十1,t十2)1`」 彰ゴ(t+1,t十3))
≧z6ガ(」テ∫(t+1,t十1),牙 ∫(t→-1,t十2),`」 ピゴ(t十1,t十3)),
wheretheexpectedconsumption`〆3(t+1,t十3)isfixed.
fora.ny`∈1(t+2),
z〆(死 ∫'(t+2,t+2),`躍」(t十2,t+3),`牙 ま(t+2,t十4))
≧z6(考 ゴ(t+2,t+2),`蕾`(t+2,t+3),`牙`(t+2,t+4))
wheretheexpectedconsumptions`整(t+2,t+3)and〃(t+2,t+4)are
given.
Notethatthereexiststhreechancesofreshu田e=twoareamongbothcon-
sumptionandproductionvectorsandoneamongjustconsumptionvectors.
のA厄 η伽 εθ ε`7ηθ んorε20π 顔c`θ ηげ,
Aninfinitesequenceoflifetimeplansofconsumptiol1{(ダ(τ,τ),庶`(τ,
τ+1),f'(τ,τ+2))∫ξ∫(τ)}τ一1,2,_.。 。issaidtobe`頑π詑2翻 ηzθ ゐor`20η げ
万c∫ θ乃古ifthereexistsnoothersequenceofconsumptionplans{(牙`'(τ,τ),
ダ'(τ,τ+1),考 〆(τ,τ+2))f∈1(・)}・-1,2,_,。 ・whichisderivablebyredistributing,
withinthesameperiGd,theoriginalconsumptionplanandassociated
productionplansuchthatatleastonememberofsomegenerationis
4)Afterhavingwrittenthetext,Ihavefoundthatinhisoverlappinggener.
ationrnodelStarrett(1972)definesaninfinitehorizone伍ciency(hejust
calls"e田ciency",seep,278)inthesameway孕sIdo..Tomybestknowl-
edge,heisthe丘rsttogiveaprecisedefinition.
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madebetteroffwithoutmakinganγoneelseworseoff;thatis
??
??
foranyt,
　
Σ Σ が'(τ,t)≦ Σ(タ ゴ(t)一 死ゴ'(t)一 ∠κ ゴ'(t)),
8τ 斎t-2/
where(考 ゴ(t-1),タ ノ(t))∈}7フ(K∫(t))。
foranγ`∈1(τ),
訳 死`'(τ,τ),薫`'(τ,τ+1)瀦'(τ,τ+2))
≧ が(薫`(τ,τ),考`(τ,τ+1),牙`(τ,τ+2)),
andatIeastoneinequalityholdsstrictly.
Notethattheconditionp)canberewrittenasfollowssincetheinfinite
sequenceofconsumptionplanscanberepresentedbyaninfinitesequence
{(z〆(τ))ゴ ∈'(τ)}τ一1,2,_,。 。ofexpectedutilityz〆(τ)=z〆(κゴ ,τ),死`(τ,τ 十1),死'(τ,
τ+2)),.
Pりforany`∈1(τ),馳
〆(τ)≧ π`(τ)
andastrictinequalitγhQldsforatleastone`.
Anoverlappinggenerationmodelofthiskindisusefulsincethe
infinitenesscanbediscussedinafiIliteframework.
Theorem8.1
1feachgenerationinanin丘nitesequenceofconsumptionplans{(死`(τ,
τ),牙 ガ(τ,τ+1),死 ゴ(τ,τ+2))ゴ ∈τ(τ)}τ一1,2,_,。 。enjoysthreeperiodef益ciency,
thensuchasequenceisinfinitetimehorizone伍clent.
(Proof)Supposethatthepropositiondoesnothold.Then;thereexistsat
leastonememberinsomegeneration,saygenerationt,whocanbemade
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betteroffbyacerta.inredistributionwithout血akinganyoneelseworse
off.But『itimpliestheexistenceofaninfinitesequence{(死`'(τ,τ),牙`'(τ,
・+1),牙`'(・,・+2))・ ・'…}　 1,・,_,・where・ 窮・'(,,。)一 葦・(,,・),。 一 ・,・+1,・+2,
κ ≦t-1,t+3≦ κande),j)andk)hold,whichleadsto七hedesiredcontra一
ノ
diction.(9.e.d.)
Thefollowingisananalogytothewell-knownrelationshipbetween
competitiveequilibriumande田cientallocationina(static)generalcom-
petitiveequilibriumtheory.
Theorem8.2
Aconsumptionallocationinatemporaryequilibriumisoneperiod
e組cient.Withagivenprogramofproduction,'afeasibleprogramof
consumptionisatemporaryequilibriumifitisaoneperiode伍cient
allocation.
(Proof)Supposethat[κ`(t-2,t),ノ(レ1,t),κ ゴ(t,t),ッ ∫(t),ρ(t)]isatem-
poraryequilibriu卑butnotoneperiode伍cient,thatis,thereexistsacon-
sumptionallocationofthreegenerationsofperiodt{牙`'(t-2,t),牙∫'(t-1,t),
露ゴ'(t,t)}suchthata)-d)hold,given{Ω,0,ε∫(t-1,t),δ ∫(t-1,t),3ゴ(t;七),6∫(t,
t)}.Then,thereexistsatlea.stoneconsumer,callん,ofgenerationtsuch
that
(8.1)z6ゐ(jEゐ ノ(t,t),鳶2ゐ(t,t十1),海 二彰ゐ(t,t十2))
>z6ゐ(必(t,t),ゐ 牙ゐ(t,t十1),ゐji陀(t,t十2))。
If声(t)髭 み'(t,t)〉 ズ5(t)交 々(t,t),髭 彦'(t,t)doesnotsatisfyhisbudgetcon-
straint(3.1)or(3.1*).Hence,itcannotbeatemporaryequilibrium
allocation.Ontheotherhand,if疹(t)髭 尭'(t,t)≦=多(t)髭 々(t,t),thereis
someconsumerんsuchthat"(t)髭 々(τ,t)〉 戸(t)猶'(τ,t),τ=t-2,t-1,tby
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a),forwhom妙'(τ,『t)isnotatemporaryequilibriumallocation,Hence,
thereexistsnoallocation{云…謬'(t-2,t),ぞ'(t-1,t),髭`'(t,t)}ofconsumers'
vectorssuchthata)-d)a士esatisfied.Therefore,atemporaryequilibrium
isoneperiodef丑cient.
Fortheproofofthelatterpart,Iet{ガ(t-2,t),κ5(t」1,t),κ8(t,t),こゾ
(t),ρ(t)}beafeasibleprogramandassociatedpricesystem.Supposethat
theconsumptiQnplan{必(t-2,t),躍(t-1,t),髭 冨(t,t)}isoneperiodef丑cient
withthegivenportfoliopattern.Then,foranypricevector,thereexists
nootherconsumptionplan』{髭μ(t-2,t),躍'(t-1,t),髭 μ(t,t)}suchthata)
-d)aresatisfied
,whichilnpliesthecondition(i)oftemporayequilibrium
issatis丘ed.Thefeasibilitymeanstheexistenceofpricevectorp'(t)such
thatthebudgetconstraints(3.1)一(3.3)・or(3.1*)一(3.3*)aresatisfied
foralltheconsumers.Ifthisガ(t)isnotequaltothepricevectorρ(t)to
maximizeprofitsoffirms,thentheconsumptionplan{(髭`(t-2,t),髭`(t-1,
t),髭`(t,t)}associatedwiththepricesystemρ(t)fa.ilstobeoneperiod
ef丑cientatρ(t).sincethedividendpaidatρ'(t)issrhallerthanthatat
p'(t),Henceρ'(t)=ρ(七)andthereforethecondition(ii)oftemporaryequi-
1ibriumissatisfied.Furthermore,ifα'(t)≠σ(t)and〆(t)≠r(t),thecon-
dition(vi)offeasiblepゴogramfailstobesatisfiedbecauseg(t)『andr(t),
togetherwithp(t),definethevaluesofπノ(t)andわ ノ(t).Therefore,g'(t)=
α(t)and〆(t)=r(t),hencep'(t)=p(t).Then,thecondition(iii)ofatem-
poraryequilibriumissatisfied.Finally,theconditions(iv)and(vii)of
feasibleprogramimplythemarketclearing.(g。e.d.)
Thoughtheoppositeisnotalwaystrue,nextpropositionshowsthata
longrune缶ciencyimpliesshortrunones.
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Theorem8.3
1fthegivendemandforassetscoincideswiththa.tofthelifetimepat,
tern,ane伍ciencyinaninfinitetimehorizonimpliesthree-,hence
two-andone-periodef丑ciencies.
(PrQof)Supposethatanin丘nitesequence{(が(τ,τ),2∫(τ,τ+1),莞ぎ(τ,τ+2))
」E∫(,)},-1,2,_,。 ・ofconsumptionplanise伍cientinaninfinitehohzonbutthat
theconsumptionplan[敏t,t),死 ∫(t,t+1),死 ゴ(t,t+2)]ofc6nsumer`of
generation.tinthbsequenceisnotthreeperiodef丑cientgivenallotherallo-
cations.Then,thereexistsanotherplanforε,[ダ'(t,t),∬ゴ'(t,t+1),ン'(t,
t+2)]derivedfromtheoriginalplanbyacertainredistributionsuchthat
(8.2)多 〆(薫 〆(t,t),彦 」,(t,t+1),薫 ∫,(t,t+2))
〉 多6」(ノ(t,t),薫`(t,t十1),死」(t,t十2))●
Butthiscontradictstheconditionso)andp)(orp'))ofaninfiniteef-
,
ficiency.
』
Takeperiodst,t+1andt+2andgenerationst-2,t-1,t,t+1andt+2
whichparticipatein㌻hemarketsintheseperiods.Supposethatthree
periodef琶ciencyholdsforthegenerationtandconsidertheperiodstand
t+1.Ifthedemandsforportfolioatperiodt+1{Ω,0,ど(t,t+1),わ`(t,t+1),
s∫(t+i,t+1),bゴ(t+1,t+1)}coincidewiもht均oseofperiodt+1inthethree
periodef丑cientplan,thenthreeperiode伍ciencyimpliestwoperiode茄.
ciencywiththegivenassetdemandpatten.Othe現wise,thereexists
anotherfeasibleplan{死f'(t-2,t),髭"(t-1,t),死ゴ'(t,t),髭`'(t-1,t+1),髭"
(t,t+1),死f'(t+1,t+1)}ofconsumptionsuchthatb),g),h)andi) .are
satisfied,whichcontradictsthedefinitionofthreeperiodef丑ciency.
Similarly,twoperiodef恥iencyimpliesoneperiode伍ciency,ifthe
demandsforassets{Ω,0,s∫(t-1,t),わ ∫(t-1,t),sガ(t,t),び(t,t)}atperiod
t60incidewiththoseofthesameperiodintwoperiodefHcientplan.(g.e.d。)
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SinceSarnuelson(1958)pointedoutaparadoxicalresultthatthere
mayexistashortrunnon-e伍ciencyinane宙cientinfinitehorizonprogram,
aseriesofpapershaveappeared,mostofwhicharebasedonpureex-
change皿ode1.Samuelsonhimselfconleeturedthatthenone茄ciencyis
causedbynegativerateofinterestandcuredbytheintroductionofmoney
asasocialcontrivance.AndStarrett(1972)generalizedtheconclusion,
butthisisnotthecaseherebecausetheinterestrateisbydefinitionposi-
tiveinthesenseof"biologicaltheoryofinterest."AccordingtotheGale
(1973)criterionwhocallsamodelc9αssεc(FisherandBohm-Bawerk)if
aggregateassetsarenegativeor8伽L衡 θZsoπifpositive,ourmodelis
classifiedintheSamuelsohcategory.AlsonotethatoμrInodelignoresthe
transitionperiodandstartsfrom"ecnomictime"of"biologicaltime"orロ
"daysofAdamandEve
."Hence,theIlnpossibilityTheoremofSamuelson
(1958,p.476)doesnothold[seealsoStarrett(1972)and『Gale(1973)],
andむheonlyobstac工etoachieveef}iciencyisthewrongforecast.Seealso
Takahashi(1980)
Theorem8.4
Supposethatallthepriceexpectationsbyconsumersarecorrectinthe
sensethatallmarketsareclea.red.Then,atwo-(three-oranin丘nitely
many)periodfeasibleprogrameachofwhichisoneperiod .e田cient
(hence,atem』poraryequilibrium)istwo-(多hree-oranin丘nitehorizon,
respectively)ef且cient.・
Atemporaryequilibriu皿isnotnecessarilytwoperiod,,threeperiod-
andhenceaninflni七ehorizonef丑cientbecausetheseconceptsofef益ciency
dependontheforecastoffuturephceswhichisrevisedeveryperiod.In
thissense,thediscussiononthee租ciencyinasequentialmarketInodelis
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quitedifferentfromthatinatraditional(static)generalequilibrium
theory.,
Now,letmeturntothediscussionofe甜ciencyinaninfinitesequenpe
oftemporaryequilibria,whichmeansthatthemodelhasanin丘nitedi-
mensio口alcommodityspace.Nexttwotheoremsareanalogoustothe
classicalpropositionsofwelfareeconomics.
Theorem8.5
Aconsumptionprograminaninfinitehorizonequilibriumisef丑cienも
inaninfinitetimehorizon.
(Proof)Theproofiscompletedinafewsteps.
S`θ ρ1'Let(ゴ,〃',P)beacompetitiveequilibriumoveraninfinitetime .
horizon.Observeforany`
(8.3)一 。。<P境 ≦0。'
Now,claimthatfor〃 ゴ∈ 】四',
(8。4)lP〃 ∫1〈DQforanyブ.
Supposenot,thenthereexistssomeノ,say/o,suchthat
(8.5)P9ゴo;-OQ。'
Since{〃 ゴ}isthereturnonsharemaximizer,'thenfrom(8.3)thereexists'
someε,denotedasεo,suchthat'
(8.6)Pエ80=「 。・..
の
Bytheassumption(b.1)and(c)(orLemma7。1),thereexistsκ`♂ ∈ 。】【'oso
thatπ ∫o(∫0')〉 π`o(κ ゴo)航Hence,thereisto>Osuchthatforanyt>to
(8.7)πfo(澱 ゴo'(1),...,κ'o'(t),0,._)〉π∫o(κ`o .,
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Write,foranyλ ∈[0,1],
エ(λ)一 λ(κ ガo'(1)_κ ゴ・'(t),0,_)午(1一λ)♂
then.κ ω ∈Xゴobytheassumption(a.1).Moreover,by(8.6)and(8. .7),
(8.8)π ∫θ(エ(λ))〉 がo(澱 ゴo)り
(8.9)Pκ(λ);-oo,
whichcontradictsthefactthatκ'ois麗如一maximizerinthebudgetset.
8`¢ ρ2'Claimthatκ ∈ ■'andπ ゴ(κ)≧ が(κ りimply
(8.10)P謬 ≧Pκ`,
First,supposethatエ∈ ■ ゴandガ(二)〉 ゴ(ゴ).ThenthereexiststI>tosuch
thatforanyt>毛1
(8.11)麗`(κ(1),_,κ(t),0,_)〉 π`(κ`)。
Itfollowsfort>tl,
(8.12)p(κ(1),二..,κ(t),g,_)>pκ8.
Therefore,
(8.13)Pi罵 ⊇≧pκ'andpκ≒pκ ゴ.
Next,supposethat£ ∈X'and麗'(κ)≧ が(κ り.Assumethatthelimitpointセ
佐of{ΣP(τ)エ(τ)}t-1,2....,..satisfies
τ=1
4κ〈Pゴ.
●
Write
(8.14)μ(λ)-P{λ(潟(1),_,κ(t),q,_)+(1一λ)4・}
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thenが(エ(λ))〉 πゴ(κりa.nd[λP(κ(1),...,訳t),0,...)千(1一λ)4.]isalimit
じ
pointofasequence{ΣP(τ)κ(λ;τ)}t-1,2,...,...Forsuf丑cientlysmallλ∈(0,1),
τ■1
(8。15)λ 」p(κ(1),_.,κ(t),0,...)十(1一λ)4∬ 〈 」pκ冨,
whichcontradicts(8.13)and(8.14).Therfore,(8.10)mustbetrue.
Sεθρ3'SupPosethat(ゴo,〃8α)satisfiesゴo∈手X∫foranyε,〃'o∈r/forany
/and`
(8.16)Σ ガ'o≦ Σ 〃ブo
露 ノ 噛
(8.17)π8(κ 露o)≧ π蓄(κ8)`
andatleastonestrietinequalityholds.Denotehimasconsumerん.By
ヒ
(8.10)and(8.13),onecanfindlimitpoints4fof{ΣP(τ)κ ∫o(τ)}t_1,2,_,..τ=1
forany`suchthat』
(8.18)d`≧P澱`foranyゴ≒ 々
(8.19)4ゐ>Pκ 海,
Then.
(8.,20)P(Σ 〃`o)≦P(Σ9ゴ)=、P(Σ κり=Σ(Pエ リ
ノ ン89
も
く Σ4∫=・limΣ ρ(τ)Σ エ∫0(τ),
'tゆ 。。r=1ゴ ・'
which正eadstothedesiredcontradiction.(9.e.d.)
Theorem8.6
Supposethatahinfinitehorizonconsumptionplan{ゴ*}isane伍cient.
allocation'inaninfinitehorizonassociatedwiththeproductionplan
{〃 ゴ*}.Then,thereexistsapricesystemp*≒Osuchtha.t
i)P*κ8*≦ ρ*κ8foranyκ`∈■ ゴsuchthatπ8(κ り ≧ ガ(κ 多*),
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ii)P*乙 〆*≧P*5〆forany思 〆∈P5⊃
iii)Σ ゴ*二 Σ 〃ノ*。ぼ ノレ
(Proof)Thecondition(iii)ofaninfinitehorizoncompetitiveequilibrium
followsfromthefeasibilityofe伍cientallocation.Let
σ 一{ゴ ∈ 劃 が(エ り ≧ 麗3(κ冨*)}
δ 一{逃x'iが(」 じり 〉 π'(謬'・)}
and
じ一ご+を σ」=2
Bytheconcavityofが,Cisconvex.Fromthedefinitionofinfiniteho,
・i・n・ 伍 ・i…y・itf・ll・w・th・t.・ ∈ ごimpli… 螺 「ぞ・Th・ ・ef・・e・6and
1Σrゴ
aretwodisjointconvex母ets.Hence,bytheHahn-Banachtheorem,
ゴ
thereexistsp*≒Oandarealnumberんsuchthat・
(8。21)P*z≦ 々2∈ Σrゴ
ゴ
(8.22)p*7≧ ん7∈C
Now,claimthatP*z≧尾SinceΣ ゴ*=Σ 〃ノ*and〃 ノ*∈P,κ5*∈Xゴ.So
ぎ フ
P*(Σ ゴ*)く 々.SupPose澱'∈C,thenthereexistエ1・ ∈C1・andゴ ∈Cl,ゴ=2,
・'
3,_,1。1Write濯'=Σ澱らandlet
J,
κ2ω=λ κ8*+(1一 λ)潟ち λ∈(0,1)
エ(λ)=Σ ゴ(λ)。 ・ ・∫
Thenκ1(λ)∈ ζ51andゴ(λ)∈ σ,henceκ(λ)∈C。'
SupposeP*Σ ゴ*<ん ・From(8.22),p*z>P*Σエゴ*forany2∈ ご。Inpar.β 雷
ら)Thisisequivalenttothereturnonsharemaximizationwhichcanbe
expressedasforgiven{π∫(τ)}τand{δ ゴrτ)},,
万*(τ)7*(τ)≧ ρ*(τ)夕1(τ)_foranyτ・
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ticular,
P*澱(λ)>P*Σ ゴ*forλ ∈(0,1)。
`
Adesiredconradictionfollowsfromchoosingλsmallenough.Hence,
p*Σ ゴ*・(ん,thatisp*Σ ゴ*≧ 臥Ontheotherhand,ρΣ κkん.Therefore,
ピ ピ ニ
theclaim三sobtained.Now,
ロ
ヒ8。23)P*z≦P*Σ ゴ*anyz∈Σrノ
・ ゴ ノ
噛(8
。24)P*z≧P*Σ 二`*anyz∈C・
`
From(8.23),』p*Σ〃ゴ≦p*Σ ゴ*.≧ コゴ*=Σ 〃ゴ*leadsto
ノ`謬 ∫
(8。25)P*Σ 〃kP*Σ 〃ゴ*.ノ ノ
Thus,thecondition(ii)follows,
Similarly,from(8.24),
(8。26)p*エ1≧p*エ 」*foranyエ1∈C
<8.27)p*ゴ ≧p*ゴ*foranyゴ∈ σ,ゴ=2,3,_,∫ 。
Now,claimthatforanyκ1∈Cl
P*ガ ≧P*κ1*..
ThisisdonebyshowingthatIガ(κ1)=ガ(澱1*)impliestheequalityp*澱 』
P*ガ*.Onecan伽daconsumptionvectorκ1"∈ 』「lsuchthat〃`(1")≧ 配1
(澱1*)≧ π1(κ1)。Leも
(8.28)灘1"(λ)一 λギ1"+(1一 λ)κ1,λ ∈(0・1)・
Bytheconcavityofπ1,π1(κ1"(λ))'≧ π1(.κ1*)≧=α1(κ1)forλ∈(0,1).Then,
by(8.26),
(8.29)P*κ1"(λ)≧ 」P*澱1*。.
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Lettingλsmall,(8.29)gives,
(8.30)p*κ1≧p*κ1*forany澱1∈Cl.-
Thus,thecondition(i)isobtained.
!tremainstoshowthat
(8.31)が 「(エ∫*)≧ ガ(κ ぎ)forany澱`∈X∫suchthatp*κゴ≧P*κ ∫*.『
Supposethatp*ゴ=p*ゴ*and駕 」(f)〉 ω'(潟`*)。Dueto(g.2),thereexists
エゴ'∈.涯びsuchthatp*κ ゴ〈p*ゴ*.Now,(8.26)impliesガ(ゴ')〈 ゴ(κ ε*)〈 ゴ
(」じ∫)。Ijet
(8・32)・`'(λ).一 λ・`'+(1一 λ)ゴ λ∈(0・1)・
Then,p*κ 〆(λ)<p*ゴ*.Choosingλsmallenoughleadstothedesired
Theexistenceof
eqUilibriUmOVer
inHnitehorizon
Theorem7.1
Theorem8.5
Theorem8.6
Infinitehorizone伍ciency
Theorem8.1 Theorem8.3
Threeperiodef丑ciency
Theorem8.4 Theorem8.3
Twoperiod6伍ciency
Theexistence
oftemporary
equllibrlum
Theorem6.2
Theorem8.2
Figure8.2
Theorem8.4 Theorem8.3
Oneperiodef丑ciency
o
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contradictioI1;が(κゴ')≧ ガ(κ ∫*)butp*〆〈P*エ8*。Hence,theclaim(8.31)
issatisfied.(9.e.d.)
Figure8.2summarizesalltheresultwhichha.vebeenproveninsec.
tions6,7and8.
9.CreditRationing右}
Inthissection,amodelwithcreditrationingisstudied.Whenthe
behaviorisdefinedinsection5,themonetaryauthorityisassumedtoset
thesellingPrice〆(t)ofbondandthelendingo具erノ(t)ofloaninorderto
clearthemonetarymarket(theassumption(f)).Butitmightbemore
realistictosupposethatsuchapricemechanismhaslimitations(for
example,therateofinterestonbondholdillgcannotbenegativeorbelow
thelevelofliquiditytrap).
Now,itisconsideredthatthemonetarymarketisguidedbytheprice
mechanism,butthattheprices〆(t)and〆(t)canonlymovebetween
theirpossibleupperandlowerboundswhichareassumedtobegivenfrom
theQutsideoftheeconomy.黙1ritethem
2ρゴ(t)≦ 二〆'(t)≦ ニア∫(t),
2ρゴ(t)≦ プゴ(t)≦ ニアフ(t)●1一
Sincetherangesofpricechangearerestricted,sQmeinstitutiQnalar-
rangementshoμldachievethemarketclearing.Here,themonetaryau-
thorityisassumedtoannouncethequantitysignals,i.e.,theupperlimits
b3(t)onthebondpurchaseb`(τ,t),τ=t-1,t,andbン(t)ontheborrowing
b1(t),inadditiontothepricesigllals〆(t)乱nd〆(t).Notethatthelower
,limitsonb`(τ,t)andわ ノ(t)arezerobythehypothesis.Aisonotethatthe
6)ThissectionisinspiredbyDreze(1975).
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monetaryauthoritydoesnotdiscremina.teconsumers
.byage;i.e.,
6ゴ(t);Z}'(t-1,t)=δゴ(t,t).・
Then,eachconsumerdecideshisdemandわ8(τ,t)forbondinorderto
maximizehisexpectedutility(3.6)subjecttothequantityconstraint;
(9。1)∂'(τ,t)≦6∫(t),τ=t-1,t
inadditiontothebudgeteonstraints(3.1)一(3.3)or(3.1*)一(3.3*).His
budgetcorrespondence(3.4)isreplacedby;・
(9.2)β ・・、P×kノ ・・-X・ ⊂R・ ・ノ・・
～
givenby
βゴ*(t-2,t)=β`(t-2,t)
β'*(t-1,t)={κ ゴ(t-1,t)∈ β∫(t-1,t)i(9.1)holds}
βゴ*(t,t)={ノ(t,t)』 ∈ β`(t,t)1(9.1)holds}
Lemma9.1.
ThebudgetcorrespondenceB`*withquantityconstraintde丘nedby
(9.2)iscontinuousat(〆(t),7ゴ(t),が(t),が(t))andnonemptyforp∈
int、R
(Proof)NonemptynessfolloWsfrqmLenima3.1..
Toshowthecontinuity,de丘ne.
8∫(τ,t);{ガ(τ,t)【 が(τ,t)≦ が(t)},whereτ=t-～,t-1,t.
Ofcourse,
13」*(τ,t)=」B露(τ,t)∩ β ゴ(τ,t).
Here,もhecontinuityofβ9(τ,t)isproveninLeエnτna3.1andthatof、B8(τ,t)
followsfromthefactthatithasnonemptyinteriorforaUわ`(t)>0.Then,
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B8*(τ,t)三supPersemicontinuousasanintersectionofcontinuouscorre-
spondences.
Hereafter,thetimesupersρriptisdroppedwithoutcausinganycon-
fusion.ToshowthelowersemicontinuityofBゴ*,consideraconverging
sequence{(グ,∂り}ソ_1,2,。_ofsignalsinperiodtto(po,わ`(),wherepレ≡(5ツ,
σレ,〆 ツ,rゴy)andlet
κ'・≡(f'・,3∫ ・,がo,0)∈ β ゴ・(ρ 免6∫o).
SinceBε*i『continuous,a .sequence{κ 霊*μ}ofconsumer'sdemandcanbe
chosensoastosatisfythat圏
∬ゴ*ツ≡(髪 ∫*り,3'*ツ,が*ツ,o)∈ β'(が),
thatis,Zノ*〈6',andthatthesequence{κ ゴ*レ}convergesto3c'o.
Ifκ ゴo∈intBゴ*(ρo,がo),thereexistsapositivenumber〆such'thatfor
allレ ≧ 〆,
κ`*・ ∈ β`(ヵ り).
Indeed,ifapairofρoandκ`osatis丘es(3.1)一(3.3),sodoesapairofpツ
andκ ∫*レforレ ≧ 〆.
Let學pairofρo孕ndκ80satisfy(3.1)一(3.3)withequality.Ther㍉there
existsノ**∈ β ゴ(ρo)suchthat
が**∈ β ゴ(がo)
andthatapairofpandκ'**satisfies(3.1)一(3.3)forツ ≧ 〆.
Defineasequence{劣'レ}ofconsumer'sbehaviorby:
。)f。,any,s。,hth。t… り∈ β`(グ),
(1)apairofpツandκ`ysatisfies(3.1)一(3.3)withequality,
(2)κ`レ=λ μ身rf*ン+(ユ ー λレ)躍∫**"
μb)otherwise
κ`y=κ3*ツ
商 学 討 究 第34巻 第2号
Notethatsuchκ`りexistsuniquelyandκ1レ ∈ β9*(ρ ン,∂り 。
Now,apairwiseconvergenceimpliesthatapairofpoandκ`osatisfies
(3.1)一(3.3)withequality.ButapairofρoaIldκ9**りsatisfiesthemwith
strictinequality.Hence,fλレ}→1andthen{」 じ霧}→ κ80.Therefore,B「*is
lowersemicontinuous.(9.e.d.)
Sirnilarly,eachfirr4takesthequantitysignalbフ(t)ofcreditrationing
intoaccountinadditiontothepricesigna1:
(9.3)∂ ゴ(t)〈渉ゴ(t)
Then,firm'sbudgetcorrespondence(4.5)isreplacedby
(9.4)β ゴ*(t):P×R→R2L+2
definedas
.βゴ*(ρ(t),6ゴ(t))={ρ ゴ(t)≡(菊ゴ(t),」κ ゴ(t),πゴ(t),が(t))∈ βゴ(ρ(t))
1(11.3)ho董ds}.
正emma9。2
Thebudgetcorrespondence(9.4)withcreditra.tioningiscontinuous
at(〆(t),7ゴ(t),ゲ(t),∂ゴ(t))undertheassurnption(d.1).
(Proof)SimilarlytoLemma9.1.(g.e.d.)
Asfarasthebehaviorsofconsumersandfirmsconcernedthereisno
significantdifferencefromprevioussections,thoug}1therearea(章diむional
constraints.Ontheotherhand,thereexistsanoticabledifferenceinthe
behaviorofthemonetaryauthoriもy.Itnowperformsabrandnewfunc-
tion.Itsendsthequantitysignalsandrationsthebondpurchaseorthe
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borrowingifnecessary.Thefollowingsareassumedonthetherationing
schemeandreplace(f)ofsectk)尊5.
(h・1)が(τ,、t)=∂霧(t)forso皿e`impliesが(t)くρノ(t)forallブ ・
6ノ(t)=6ノ(t)forsomeブimpliesゲ(τ,t)<6`(t)fora.IE.』
(h.2)』 〆(t)〈 〆(t)implies6ゴ(τ,t)<5ゴ(t)forall`.
〆(t)<ア ブ(t)impliesが(t)く 〃(t)foralU.
(h.3)Σ が(t-1,t)+Σ ゲ(t,t)一.Σ が(t)=0.
ゴ∈」('-1)』 ∫∈」(彦)∫ ∈∫
(h.1),sometimescalledtheshortsideprinciple,meansthattherationing
maya仔ectoneiもherconsumer(s)(i.e,,the`bondpurchase)or丘rm(s)
(i.e.,theborrowing),butnotsimultalleouslybothsides.(h.2)statesthat
noqllantityrationingisallow6dunlesspricerigiditiesarebinding.(h.3)
saysthattherationingclearsthemarket。
Usingtheboundsonthesellingpr三ceofbondandborrowingprice,
de丘neacompactsetofauxiliaryvariables〆andγ1,・
r(,)一{(〆,,・)・R・ ヒ ・(・)一,≦,k戸(・)・ ・,∠・(・)一 ・≦ ・ゆ(t)+・}・
Then,therationingschemeisde丘nedby
(9.5)〆(t)=min{ア`(t),max{7`,∠'(t)}}
『 =max{〆(t),min{〆,〆(t)}}
7ノ(t)=min{ダ(t),max{γゴ, ゴ(t)}}
=max{プ ゴ(t),min{〆,ア ゴ(t)}}
6「(t)=7'(t)-max{〆,〆(t)}
』6
ノ(t)± 〆(t)-min{7ゴ17ゴ(t)}
Noticethatthereexistsaone-to-oneandcontinuousrelationbetween
(プ,γ1)andthesignals(〆(t),グ ゴ(t),6」(t),6ゴ(t))thatthernonetaryau-
thorityannounces.
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Defineatemporaryequilibriumwithcreditlrationingasanarrayof
consumptionvectorsκ9(τ,t),τ;t-2,卜1,t,productionvectorsノ(t),
financialvectors(πノ(t),∂ プ(t))andpricevectorsp(t),giventhequantity
sigal(が(t),∂ ゴ(t))suchthat
(i)ノ(τ,t)isautilitymaximizerin8∫*(τ,t),τ=t-2,t-1,t.
(ii)夕 ∫(t),が(t)andが(t)maximizeexpectedreturnonsharelsubjectto
Bゴ*(t).
(iii)Themarketsofcommodities,sharesa.ndmoneyarecleared.
(iv)!3(t)≦ 〆(t)≦ 〆(t),
7∫(t)≦ 二7ゴ(t)≦ ダゴ(t)り
Theorem9.3、
Underassumptions(a.1),(a.2),(b.1)一(b.3),(c),(d.1),(d.2),(e.1),
(e.2)and(h.1)一(h.3),thereexistsatemporaryeΦilibriumwith
creditrationing.
(Proof).SimilarlytoTheorem6.2inthelightofLemmata9.1and9.2.
(9.e.d.)・
10.TheMon6taryPolicyinaStationaryStatePath
Asimplecomparativestaちicsisstudiedinthissection.Thequestion
hereis:whatwillhappenonconsumers'demands,丘rms'behavioursand
pricesifthernonetaryauthoritychangesthepair(〆(t),7ゴ(t))ofselling
priceofbondandlendingprieeofloanstillkeepingthebondmarkettobe
cleared.Sofar,noassumptionhasbeenmadeonthesizeofgeneration.
H・we・er,iti・necessa・yt・ .m・ke・ ・meass・ 皿pti・ ・ab・ ・t・t・ti・na・itγi・
ordertostudycomparativestatics.Thoughitispossibletoassume,'for
example,thatthesizeofgeneration∫(τ)changesrandamlyfrQmone
periodtoanother,itislessinterstingtodososincethesupPlyoflabor
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f・rcei・ela・ti・a耳 ・d・…mi耳 ・di・3・ ・m…iti・ ・1abq・m・ τk・・
,andh・nce㌻h・
P・P・1・ti・n・izeh…nlγth・.sec・pdタ・yimp・ ・t・・ce・nt紅edescripti・ ・
oft紅eI耳ode1。 L1』
Hereafter,itisassumedthat:
,
(i.1)
(i.2)
(i.3)
thesizeofgeneratioρgrows旦xponelltia耳yataconstantratefsa・y
γ,thati畠
1(t);γ ノ(t」1)
=r21'(t-2)『
=rワ(0),where、r(0)isgiven.
eachgenerationasawholehasallidenticaldistributioρofcharac-
teristics串Uchasexpectation,preferenceandendowmentoverthe
membersofthegeneration.
iftherateofinflationobservedinthepastisconstant,saythe
inflationaryfactorisθ,aconsumerexpectspricesalongthesame
rateofinflation.
Assuption(i.1)impliesthatthecompositionratioof
.generationsata
givenmomentof'timeisconstantandgivenby1'=7:72fromtheold,
middelagedtotheyoung.(i.2)islmadeinsteadofsupposing'thatallthe
membersofeachgenerationhavetheidenticalcharacteristics.Dueもothe
stationaryassumptions(i.2)and(i.3),thestationarystatepathca.pbe
discussedintermsofthe"mean"variables.Nam母ly,theassumption
admitstheexistenceofconsumerswithdifferentcharacteristicsandhence
withdi任erentdemandcorrespondences,butrequiresthatconsumerofa
paticularcharacteristicscanbefoundineverygeneratiQnwiththesame
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probability.Hence,eachgenerationrepeatsthesamepatternofeconomic
activitiesbutthesize.Asconcerningaboutanindividualconsumer,it
doesnotmattertowhichgengrationhebelongsbutitdoesinwhichageof
hislifeheis(i.e.,whetherheisyoung,middelagedorold)inapaticular
period.
Letガ(く),ζ=1,2,3,bethemeanconsumptionlaborsupPlyvectorof
ぐ 舜 .ageoflife,whereζ=1standsfortheyoung,ζ=2forthemiddleaged
andζ ニ3fortheold.Similarly,de丘ne58(ζ),61(ζ).Write
κ∫(1)≡(薫'(1),3'(1),∂ゴ(1),0)=π ゴ(t-2,t-2)=∬ゴ(t一 ユ,t'-1)=匿 ゴ(t,t)
∬ゴ(2)≡ …(牙∫(2),ε ∫(2),∂'(2),0)==κ`(t-2,t-1)=κ∫(t-i,t)=κ ゴ(t,t十1)
κ」(3)≡(牙'(3),ε ゴ(3),∂'(3),0)=κ`(t72,t)=;r∫(t-1,t十1)=κゴ(t,t+2)
ニソゴ(t)≡({タ ゴ(t)一 死ゴ(t)一 ∠11(ブ(t)},0,...,0,π`(t),0,...,0,ゐゴ(t))
Theプ セαsεわZθρrqgrα 配aloτlgthestationarystatepathisgivenbyan
array(κ ・(1),κ ・(2),。 ・(3),(玖 卜1),ダ ゴ(t)」K∫(t),π ゴ(t),∂ ノ(t))ゴ,ρ(t))・u・h
that
(10.1)ρ(t)ガf(1)≦Ofbranyゴ
where境(1)≧4andε ゴ(1)≧0、
(10.2)for3∫(1)and∂ゴ(1),
『ρ(t)κ ゴ(2)-4(t)8ゴ(1)一 ∂`(1)≦Of6ranyゴ・
where境(2)≧ ぞandε ゴ(1)+3'(2)≧0.
(10.3)forgiven3'(1)+3'(2)and〆(t)
ρ(t)二冨ゴ(t)一{o「(t)十 σ(t)}{ε ∫(1)十ε'(2)}一 ∂`(2)≦O
where城(3)≧ ∂
(10・4>ρ(t){fノ(t)+∠ κ ・'(t)ト ・ノ(t)∂ノ(t)一 σノ(t)が(t)≦0.
.Atemporaryequilibriu卑allocationinastationarypath'((ノ(t,t))ゴ,
(』∫`(t-1,t))`,(ガ{(t-2,t))',(y'(t))ゴ,ρ(t)>iscalledα3診α診Joηα尺y8舌 α彦θ
StockMarketEconomyUnderUncertainty(II)79
θ9μ`Zεわr`ω η④if
(10.5)劣`(t,t)二=κゴ(1)=(躍 ∫*(1),3`*(1),θ'う ∫*(1),0)
κ'(t-1,t)=劣'(2)=(露ゴ*(2),ε ∫*(2),θ'6∫*(2),0)
κゴ(t-2,t)=κ ゴ(3)二(薫 ゴ*(3),s'*(3),θ'∂'*(3),魅0)
ツブ(t)一((タ ゴ・イ ・一 ∠κ ナ・),0,_,0,が・,0,..・ 、,0,θ'∂ ∫*)
ρ(t);(メ ヲ(t),4(t),7ゴ(t),プ ノ(t))
=(θ'西*,θ'(1*,7∫*,7ゴ*)
Allrealvariables(薫 ∫*(ζ),5∫*(ζ),ζ=1,2,3,andタノ*,髭 ゴ*,4κ ノ*,が*)and
relativepricesofcommoditiesandsharesareco算stant.Aslarasbond
andloan,thesellingPrice〆(t)andthelendingPricerゴ(t)areconstant
meanwhilethevolumeincreases..
Theorem10.l
Thereexistsasequenceofstationarystateequilibriumiftheassump-
tions(ユ.1)一(i.3)aremet.
(Proof)De丘nethesetof(in丘nite)stationarypath
3={(κ,〃,P)leachcomponent(κ',ツ ノ,ρ)satisfiesthedefinitionof
stationarystate(10.5)}
ThissetisasubsetoftheRon-emptysetofallinfinitetimehorizon
equilibria.Clearly,there.existsatrivialstationarystateequilibrium
suchthatthefactorofinflationθ=1undertheassumptiQn(i.3).
Itremainstoshowthat3≒ φforθ ≒1。Thisisdonebyrecallingthe
factthatthecollsumptionvectorishomogeneiousofdegreezerowith
respecttopricevectorsofcommoditiesandshares.(g.e.d.)
Thoughthehomogenityofthedemand(h俘nce,exce串sde皿a.nd)corre-
spondence,thequantitytheoryof"money"doesnothold.Thisisbecause
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thechange.inIoansupplywillcausetheoutputchangeandsecondly,七he
modelhasthetimestructureandcontainsuncertゑinty.
9
Considerapriceadlustmentprocessgivenby
l10.6)ρ 、(t+1)-max{0,ρ、(t)+β 轟(ρ(t))}
wheregゐ(カ(t))istheexcessdemandcorrespondencefor々=1,。。.,
L+ノ.β 々>Oissu伍cientlysmall.
Theorem10.2
Apriceadjustmentprocesstowardthestationarystatepathdefined
as(10.6)isgloballystable,ifthe(strong)grosssubstituteprevailsin
thecosumers'demandcorrespondence.
(Proof)Sinceboththeweakaxiomofrevealedprefernceandtheuniqueness
ofequilibriumpricevectorareobtainedunderthρgrosssubstituteas-
sumption,alltherequirementsofastabilitytheoremofUzawa(1959-60,
p.185)aremet.(g.e.d.)
Amongmanystationarystateequilibria,a"goldenrulepath"may
drowmuchattention.Now,consideraconditionunderwhichsucha
solutionexis七s.Atagoldenruleequilibriumalongthestationarystate
path,『
11〆+4ゴ
7三 ア ア=♂
Subs七itutiong‡vesaquadraticequationofプ;〆=7ゴ;
(10.7)σ(3(1)十 ε(2))プ2-(∂(1)+σ3(2))7=一(13(1)=0。
Asthecoef丑cientofr2ispositiveandthatofrandtheconstanttermare
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negative,thereexistsonepositiverootofriftheequation(10.7)hastwo
realroots.Asuf丑eientconditionfor(10.7)tohavetworealrootsis・
(10.8)が(1)-2σ33(1)≧0
.(10.9)3'(2)-238(1)≧O
Slnce,
(10・10)th・discriminant=が(1)'が(1)+σ[・`(1)+2・'(1)][・'(2)-2・・(1)]σ
+2439(2)[ゲ(1)-2σ ε∫(1)]、
Themeaningofconditions(10.8)and(10.9)isstraightforwa.rd.(10.8)
saysthatayoungconsumerbuysmorebondsthanstocks.(10.9)says
thatinthemiddleage,peoplebuysmoresharesthanwhenyoung.One
possibleinterpretationoftheseconditionsisthatduringtheyoungage
whenheearnsonlylaborincome,hecansavealittlehenoehebuysmore
bondrel勘tivelytosharessincethebondisasafeassetinthesensethat
t紅eredemptionpriceisknownatth6timeofpurcha鼻e。Ontheotherhand,
・inthemiddleagedperiodwhenhehasfoursourcesofincome
,hecan
affordtoinvestonsha.reswhichareconsideredriskyassets.
Now,letmeturntoasimpleexerciseof"monetary"policy.First,
Gonsiderthetighteningpolicy.Thisisdonethroughthechoiceofahigher
valueforr8(t)andloweronefor〆(t).For丘rms,thelowerr1(t)means
thehigherinterestrateonloan,hencethedemandforloandeclines,which
hastwoimplications:oneisthedecreaseininputtopurchase死 フ(t)and
hencethedecreaseofoutput夕 ∫(t+1)inthefQllowingperiod,andanother
istheimpactonthe(expected)pro飢ofnextperiod,which三snegativeas
theproductionenjoysthenon-decreasingreturntoscale.Forconsumers,
therisein〆(t)meansthethefa110ntherateofreturnonbond,hence
thedecreaseonthedemand6`(t)forbondasIongasthepriceeffect
dominatestheincomee仔ect.Then,
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(・αh-{÷ ・f・/三}1'
where・ ・-il綴 暮 ・・theel・ ・t・…y・ ・b・ndd・mandw・th
respecttothesellingPriceofbond.
Therefore,bythebudgetconstraints(3.1)一(3.2)or(3.1*)一(3.2*),
'
(…一 ・)一 ・){÷ ・f・{三}1
whereω=t-1,t.
ThealmostsameargumentappliesfortheloQseningpolicy,i.e.,to
厘ake〆(t)Iowerand〆(t)higher.TheonlydifferenceistheexistenceQf
possibilityofpublicofferingπノ(t)ofnewshares,whichmakesthepriceof
commoditiesfurtherhigher.
TheresultsaresummarizedinTable10.1.
Table10。1
TheTightening
ε`
Policy TheLooseningPolicy
εゴ
く1 ニ1 >1 <1 =1 >1
幽
Consumer
諮' ↓ → ↑ ↑ → ↓
8ゴ ↓ → ↑ ↑ → ↓
Firm
卸 『 ↓ ' ↑ -
.
4κ ∫ 0
r
,
↑
が' 0 ↑
TheEconomy ・
. ●.
努+銀+4κ 」 ↓ ↓ ? ↑ ↑ ?
P ↓ ↓ ? ↑ ↑ ?
α ↓ → ↑ ? ↓ ↓
`
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